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POWER CENTER DRIVE CHUCK

William F. Groene and Hal old J. Siekmann, Cin-
cinnati, Ohio, assignors to The R. K. Le Blond
Machine Tool Cempany, Cincinnati, Ohio, a
corporation of Delaware

Application Octeber 29, 1939, Serial No. 360,414

10 Claims.

This inventicn pertains to power operated
chucking devices for lathes and is particularly
related to the power operation of center drive
chucks. for center drive crankshaft lathes.

The problem of operating  a power chucking

5 gevice on a rotating work spindle is rendered dis-
tinetly diffcult in cases where this work spindle
constitutes a ring gear of a center drive lathe.
In such an arrangement, where the chucking de-
vice is mounted inside of such a rotary ring gear,
great difficulty is encountered in properly apply-
ing a power medium. to this rotating ring gear
by which the chucking device in it may be actu-
ated for clamping the work by power.. One of
the chief difficulties of this arrangement is that
side faces of the center drive ring gear must be
clear and free of any apparatus for applying the
power to the ring gear chucking device because
this apparatus would otherwise interfere with
the cutting tools: of the feeding apparatus of
the lathe, this being: particularly true in center
drive line bedring crankshaft lathes wherein

" bearings are cut on a work piece in the center
drive. chuck closely adjacent to each side of the
ring gears so that the tools and their feed mech-
anism lie closely adjacent these faces of the ring
gear. 'This precludes the: application  of —any
power conducting mediur  to the ring gear
chucking mechanism on these faces.. It  has
therefore been necessary to provide other means
of applying the power to the chucking device in
the ring gear in such a way that it will not inter-
fere with the operation of the cutting tools close-

- ly adjacent each side of the ring gear chuckihg

device.

Tt is therefore an objeect of this inventien to
provide gn unique arrangement whereby: power
may be applied to a rotary ring gear chucking
device of a center drive lathe in such-a way as to
be fully self-contained within the width of the
center drive ring gear so as not te interfere in
any way with the cutting devices of the lathe
in which the power center drive chucking de-
vice is utilized.

Another object of this invention is to provide
means for applying~ fluid pressure power to a
power operated chucking device in a centér drive
ring gear which may be transmitted to the ring
gear through the bearing surfaces upon which it
rotates in the frame of the lathe.

Another object of this invention is to provide
means for applying power to.a chucking device
in g rotary center drive ring gear of a center
drive lathe at the time the center drive ring gear
is brought to rest when loading and unloading
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work: in the chuck and to provide in conjunction
with - this apparatus means for automatically
maintaining the chuck in clamped position when
the ring gear is being rotated during the cutiing
cycle.

Purther features and advantages of this inven- 5
tion will appear in the detailed description of the
drawings in which:

Fig. I'is an axial view of a center drive ring
gear of a center drive lathe in which is carried
a power operated chucking device incorporating
the features of this invention.

Fig. II is a section through the chucking
device and ring gear of Fig. I substantially on
the line II—II of Fig. I. -

This invention comprises a power opsrabed *°
chuck carried in a center drive ring gear { which
has bearing surfaces 2, 3, 4 and 5 which are jour-
naled on the bearing bushings 6 and 7, having
corresponding mating bearing surfaces 8, 9, {0
and I{ cooperating with the bearing surfaces 2,
3, 4 and 5 of the ring gear i. These bearing
bushings are appropriately fixed in the frame i2
of a center drive lathe. On the ring gear be-
tween the surfaces 9 and i8 are cut the usual
driving gear teeth (3.

To the integral flange 14 of the ring gear { is
securely fixed the segmental chuck member (5
by means of suitable screws 18 and pins 7. In
this segmental member 9 is fixed a conventional
lIocating block 18, having accurately positioned
locating surfaces 19, 20 and 2i for engaging cor-
responding accurate locating surfaces on. the
work piece or crankshaft W placed in the chuck
in a manner, for example, as illustrated in Pat-
ent 2,030,020.

Pivotally mounted on 2 pin 22 fixed in the
segmental member {5, is the clamp bar 28 which
is arranged to swing across the work piece W to
hold it into engagement with the locating block
£8. A -latch bar 24, having the adjustable abut-
ment screw 25 engaging the outer end 28a of the
lateh bar 23 is journaled on the eccentric portion
26 of the clamping eccentric 21 which is jour-
naled in suitable bearings 28 and 28 in the seg- 45
mental member 15 so that rotation of this ec-
centric clamping member 27 causes the clamp
bar 24 to be drawn down with its abutment screw
25 engaging the surface 23a of the clamp bar 23
for securely forcing the work W against the lo-
cating block 18.

This clamping eccentric 271 is actuated by
power by means of its integral lever 8% which ex-
tends downwardly and has a slotted end portion
3t in which operates a pin 32 fized in the end
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of the cylinder rod 33, this cylinder rod having
a piston 34 operating in the cylinder 35 formed
in the segmental member 15 so that the recip-
rocation of the piston 34 in this cylinder 35 ef-
fects rocking movement of the eccentric clamp-
ing member 27 for tightening or loosening the
latch bar 24 on the clamp bar 23. Fluid pressure
for reciprocating this piston 34 in the cylinder
39 is derived from a suitable source of fuid pres-
sure and enters the pipe line 36 through the pas-
sageway 37 in the frame 12 of the machine and
through the bearing bushing § and into the elon-
gated peripheral slot 28 formed in the bearing
diameter 2 of the ring gear I. This elongated
slot 38 is connected by suitable fluid pressure
conduit means 39, 48 and 41 to the rod end of
the cylinder 33. The other end of the cylinder
35 is connected by means of a conduit 42
through the segmental member 15 and the ring
gear I to the elongated slot 43 in the periphery of
the ring gear in the bearing surface 5 of the ring
gear {. 'This elongated slot is connected to the
source of fluid pressure through lines 44 and 45.

When fluid pressure is applied through the
line 38 to the rod end of the cylinder 35, the
piston will be moved tc the right, Fig. I, to cause
the ecceniric clamping means 27 to be rocked
so as to draw the latch bar 24 downwardly
against the clamp bar 23 to thereby clamp the
work W securely against the locating block 18
of the chuck. Meanwhile the fluid at the head
end of the cylinder 35 will be exhausted through
the lines 42, 44 and 45. When fiuid pressure is
applied in the line 45 so that its pressure will
enter the head end of cylinder 35, the piston 34
will be moved to the left, Fig. I so as to loosen
the eccentric in the clamping bar 24 to allow it
to be swung counterclockwise to permit removal
of the clamp bar 23 from the work piece for
loading and unlcading the work into the chuck.

An interesting feature of this invention is that
fluid pressure is applied to actuate the chucking
mechanism when the chuck has come to rest at
a predetermined position, substantially as shown
in Fig. I. During rotation of the chuck however,
fluid pressure may not be constantly applied to
the chucking device because the elongated slots
%8 and 43 do not, excent intermittently, line up
with the supply and discharge pipe lines 36 and
45. The clamping eccentric 27 is therefore made
self-locking so that when it is drawn to the posi-
tion shown in Fig. I by the piston 34, the chuck
will be securely clamped regardless as to whether
fluid pressure is applied to the line 3§ or not
during the turning operation on the work piece
W in the chuck. A further unusual feature of
this arrangement is that any fluid pressure which
may escape around the elongated slots 38 and 43
during the clamping and unclamping operations
will serve to assist in the lubrication of the bear-
ing surfaces 8, 9, {0 and {1 of the ‘bearing bush-
ings § and 7 and the corresponding bearing
surfaces on the ring gear i{. Also, by means of
this self-locking eccentric construction a certain
amount of leakage between the bearing surface
of the ring gear and the bearing bushings in
the frame {2 on the lathe will have no effect on
the proper functioning of the chuck in gripping
the work securely during the turning operation.
Thus by means of this unique arrangement we
have provided an efficient means whereby a
chucking device of a center drive chuck having
a rotary ring gear may be actuated by power to
thereby greatly speed up the production of such
chucking mechanism and to eliminate effort on
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the part of the operator in effecting the tight
clamping of the chucking mechanism on the
work piece W. .

Having thus fully set forth and described our
invention what we claim as due and desired to
secure by united Letters Patent is:

1. In a center drive lathe, a frame, a center
drive ring gear rotatably mounted in said frame,
a power operated chucking device in said ring
gear, and means for applying power for oper-
ating said chucking device from a point exterior
of said ring gear, said means being restricted
within the width of said frame and center drive
ring gear.

2. In a center drive lathe, a frame, a center
drive ring gear rotatably mounted in said frame,
a fluid pressure operated chucking device in said
ring gear, and means for applying fluid pressure
for operating said chucking device from a point
exterior of said ring gear, said means being
restricted within the width of said frame and
center drive ring gear.

3. In a center drive lathe, a center drive hous-
ing frame, a center drive ring gear rotatably
mounted in said frame, a power operated chuck-
ing device in said ring gear, and means for
applying power for operating said chucking
device which is confined within the width of
said center drive housing frame and said ring
gear.

4. In a center drive lathe, a frame, a center
drive ring gear rotatably mounted in said frame,
a power operated chucking device in said ring
gear comprising an eccentric operating means for
effecting clamping of said chucking device on a
work piece in said lathe, a fluid Dressure cylinder
for actuating said eccentric means, a source cf
fluid pressure for operating said cylinder, and
means for connecting said fluid pressure through
said frame and ring gear to said cylinder.

5. In a center drive lathe, a frame, a center
drive ring gear rotatably mounted in said frame,
& power operated chucking device in said ring
gear comprising an eccentric operating means for
effecting clamping of said chucking device on a
work piece in said lathe, a fluid pressure cylinder
for actuating said eccentric means having a pis-
ton and a rod connected to a lever on said eccen-
tric means, a source of fluid pressure, and means
for connecting said fluid pressure through said
frame and ring gear to said cylinder to one or
the other side of said piston to effect rocking of
said eccentric means for effecting clamping or
unclamping of said chucking device.

6. In a center drive lathe, a frame, a center
drive ring gear rotatably mounted in said frame,
a power operated chucking device in said ring
gear comprising an eccentric operating means
for affecting clamping of said chucking device on
a work piece in said lathe, a fluid pressure cylin-~
der for actuating said eccentric means having a
piston and a rod connected to a lever on said ec-
centric means, a source of fluid pressure, fluid
pressure conducting means in said frame and
ring gear connected to said cylinder one side of
said piston, fluid pressure conducting means in
said frame and ring gear connected to said cylin-
der on the other side of said piston, and means
for connecting said source of fluid pressure to one
or the other of said fluid pressure conducting
means to effect reciprocation of said piston.

7. In a center drive lathe, a frame, a bearing
in said frame, a center drive ring gear journaled
in said bearing, a power operated chucking de-
vice in said ring gear, a source of power for ob-
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erating said chucking device, and means for con-
necting said source of power through said bear-
ing to said ring gear to effect operation of said
chucking device.

8. In a center drive lathe, a frame, a bearing
in said frame, a center drive ring gear having a
peripheral bearing  surface journaled in said
bearing, a fluid power operated chucking device
in said ring gear, a source of fluid pressure, fluid
bressure conducting means in said frame and
said bearing, connected to said source of fluid
bressure, fluid pressure conducting means in said
ring gear connected to said chucking device, and
means for interconnecting said fluid pressure
conducting means when said ring gear is arrested
from rotation for loading or unloading work in
the chucking device.

9. In a center drive lathe, a frame, a bearing
in said frame, a center drive ring gear having a
peripheral bearing - surface journaled in said
bearing, a fluid power operated chucking device

3
in said ring gear, a source of fluid pressure, Auid
bressure conducting means in said frame and
said bearing, connected to said source of fluid
pressure, fluid pressure conducting means in said
ring gear connected to said chucking device, and
means for interconnecting said fiuid pressure
conducting means at the bearing surface between
said ring gear and said bearing.

10. In a center drive lathe, a frame, a center
drive ring gear rotatably mounted in said frame,
a power operated chucking device in said ring
gear comprising a self-locking operating means
for effecting clamping of said chucking device on
2 work piece in said lathe, a fluid pressure means
for actuating said operating means, a source of
fluid pressure for operating said fluid pressure
means, and means for connecting said source of
fluid pressure through said frame and ring gear
to said fluid pressure actuating means.
WILLIAM F. GROENE.
HAROLD J. SIEKMANN.
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